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Abstract Of JP731 9799 

PURPOSETo minimize the overhead due to 
write of reception data to a ring buffer to 
increase the data transfer speed by providing 
the bus master consisting of a direct memory 
access controller which can repeatedly access 
the area in an arbitrary memory space. 
CONSTITUTION:A direct memory access 
controller (DM AC) 100 which can repeatedly 
access the area in an arbitrary memory space 
is prepared as the bus master, and data is 
transferred from a communication interface 
device 4 to the ring buffer area in the memory 
without direct intervention of a micro processor 
unit (MPU) 1 by direct memory access (DMA) 
transfer. Thus, the overhead due to write of 
reception data to the ring buffer is minimized to 
increase the data transfer speed. 
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(2) 

1 

- • Tif -fex • 3>hD-9*>6;*«c:t*#IRfrs 

«W«S7i^-feXT»«W«ix-^'®S*a**fc«K* 
ffl U *5lff f S«t9lcSS{^ t U — feglC^f bTSIBl^ 
®«fi®/tX • VX5'-fcJ;S*3a7i'-fe:X-r*-5*^5^ 
-^'®«*ji»*&«K*ffll/*»^TU&c: tsftwr 
sTi^.-fex^mu^at. mmy-^u^ h • u- - 
• Ti'-fex • 3>ha-7*tsa7i'-fexSrff3::iiT? 

-rzm&mm^wtii'&m^it c t ««mr t-r i 

3 > h n- 5*«SS7 -feX SfT 5 ^ t U -SfflJC^t-r 
S*«l7!5'-feXT?*5*jax-^'®«#a.**&ttiJ* 
mU«^ff-r-5aWlC«Jffi^-f l^i' h • 'J - • 7!? 

ns^^U- • /t5'7T®iil;&&SC«bTilBl^®flfi 
®;tX • VX3'-C J;S^3»75''feXTr*«.*«Sx-^' 

;JLfcCi*1*afr*ir*JH18B«®V'fi'D • :/D-fe JO 

m^m4] tjE^-rV'f h •^^:'J-•7^■fex• 
-•/ty7r*«t«*f^»«Ct*lftail/&»&fc> -t® 
BSSBl^ICffiWAX • •7X^'-IC»L.Ta»-r-5a»l 

[it*:® 5] ijE^'fwi^h • /^u-•7^'•fex• 
^©es«Bi*i®<a®nx • Tx^'-tr^*bT 

«®T-fi^n • yn-fes^U— ilB. 

ri>hD-7»> Ra7f1rx«fT5^^U-^ra»z^y 

»*j® 1 75S 4 *&» 5 E«®V'f D • :/D* y-y— 

^B. 

[3ei»®#»ftlR^] 50 



i^S8¥7-3 1 9 7 9 9 

to 0 0 1] 

C«|g±®?iJffl^^»] MPU (v-f i7n . :/ 

a-fes'-y— -a^yh) Sffll-^T, *5tC5'U7;i^*fc» 
l/;i'a®'f >3'7x-X*:rt-LTflfiaiB*»6®7*- 

[0002] 

[fE*®aiB] T'fi^n.:/n-fey'9— «Bfc4J 

V»T. ->>J7;l'Sfctt/t7WI'a^-1'>:J'7x-X&:fr 
LTffiSBi:®3 5jL:::-!r— >3>i&ff5«^, 

n h a < n t > H fi^tj«^Ctt, a«M P u 

Atfrsa^-f >^'-7x-x • ■7*AWx®5'-4'§««i 
oii^^sttT, ;<*'j-i^®ttie®««tffis*nfc 

> (^c»tt»j^x4') Kffl«3nfc«p«r-»i'-^>T?fitiia 

^IRT. W®3-7>H®SlfT+triJc®3V>H)6««#S? 
[0 0 0 3] ffi^«fi*>6®3V>Hi@|«®aa 

-vf ^'D . rfD-ky-y— iefifi3®n-7>H«ia<fcD 
[0 0 0 4] C®i5;S:«'&fctt, MPU*tsmfiJD2^ 

^'-^x-X •xn-fX*Vwh''^x7-ICi::SA>H 

S'x-i'tKtgsiJ-ii^-hbTt^sJs^fctt, moa« 

-f >i5^-7x-X • xA-f X*>6®x-^'®K*WUS 

:*7L)a:v><t5fc-r-5. ttiaaS'f >3'-7x-x 

• xA*'TX*tA-Ht>x7-lcJ;-5A>Hi'x-i/«1l8 
^laTV^^S rant+tffn- Hj am'f>:$'-7x- 

X • x/uxai^Tffi^sajc3i®b, c:nK±x-^' 
«s©-c*av>efta»i-r«. c®»&fctt. 

Mm* 'f'i-r 5&iafc4s^®7'-3' **ffl¥«B j: o iijo 

a&Ctt, KrEU>i'- Ay7r®«fi«^T*-6ttfiBr 

[0 0 0 5] i')-rn®»&t?'b, yvi^'/ty^T^^s 
7r®m«a«*ta[«snfc«'&ic». i5i«®«^c 

tt, MP U«tafi-f >3'-7x-X • T^yl-f Xrt®^!^ 
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(3) 

3 

[0 0 0 61 ±5fil/J!!::#SC»4. Jt«««S;&:V7 h-^x 
MA*y7r&ffiV>&x-3'«j@ISff®A>H5'x— i'ffl JO 
[0 0 0 7] 

tt TM p u itM&.v''-i'^m!m)i"~f>&&m u s 

MPU®fiEffl»*®«T«fi< tV>'5raS;S*«*o«:. 

[0 0 0 81 MPU®fMDii*V7h>>xT- 
«13UCJ; 1 A-f h®Sffi7'-3'®<giSI*llff ^-e-S 
fiWf.SMPUOttlllC'bi^j&t, 1 6 h®5r 
-3'«*»:3aipW«:MPU«ffl^»T'fe. » 1 0 » s © 

jaai^ra*»!gjBT?* o . 19200 ^-oj^ u tjv- -i 

> 3' - 7 X -X ®il«5^/'<-f' X A» 6 ®g«x- ^' sffija 

[0 0 0 9] *l6Wl4±j£bfcfie*®fttB®*-rs::® 
J:3J&:KISjs!aK:«*T*3n&t>®Tf*D> -e®BWt 

7*— 3'®U • 7rrt'^®S#a»lr<}:S:t— n 

««L J: 5 t-r « t)©Tft 
[0 0 10] 

U-Srart©««&SabTTi'-feXBllB)fe5'-Y Wi' h 
• ;>itU-- Ti'-bX • 3>hn-53»>6:te«AX • T 

x^'-s, ^ft<a:t>-r)wr-5J:ts»afr«t>© 
[0 0 111 Hu;BW*aj«^«±T, sffisy'f 

Ui' h • ;«^'J- • Ti'lrx • 3>hD-7*»Ti'-feX 



#H¥7-3 19 7 9 9 

4 

ei*3®ffi®/\*X • TX^'— ICJ;.5W3ax-3'©'J — 

RfS7i'-fex«ff 5 c tT?«iriEan*x> H V'X©'; > 
[0 0 12] wuB«i*a*-ri±T, iwa^'f 

•feXSff 5 U -SM{C«-r5*«l7*-^'© U - H * 

• 7f±X ' 3>hn-9«»K«7i'-feXSff5ri:T? 
«J«Sn5X>HVX©U>5'«©;'^*U- • A-y^r 
©W:^ftilce»c*fLT. ^ei'i®ffi®A'x • vx^'-iri 
«*SSx-^'©U-H*&»9'f h*t3STU&Cia:*«i 

i'-fex • 3>hD-5*ts«7i'-fex*ff5J:i-e«!*K 
3 n-5 X > H U X © U > y tt© ;t U — • A 5/ 7 r ©a 

[0 0 13] ^it, ncsm^mmr^^'v, msmm 

*aiCJ;»3. «B13x>h*l/'X®U>i'«®;**U--/'? 
•y 7 r ®SS**tlVi i:*«-5tfi«TT*S C t 
aiUfe«^»C. ^Srt©ffi®AX • VX^-JCj^UTfi 

[0 0 1 4] Hti> iicB«i*3i*S'r*±tr, m^^^ 

Vtr h • U— • Ti'-feX • 3>hD-9*»E«7i' 

•feXSff5;<*U-^MI'*fbT*«ix-i'©9'f 

fx 5 ist. ■&*)-a-T»9j3- K ««€iity«#a*#a 

^^ts^^-f I'd' h • ;?t*U- • Ti^-feX • 3>hn-9 
[0 0 15] 

[ffffl] A*X • vx^'-i:LTttiS®;**'J-SMrt© 
««*S«UT7d'-fe:XWIBiftDMAC (^'-fWd'h • 

>^'— 7x-X • 7=/t't'X*^Spt*U-f3®>J>i'* A 
V 7 r««'s©7*-^'llK3l*MPU©it«Mft:^aE*L 
JCDMA (^^'f V • U- • Td'-feX) <53n?ff 
5. JiniCtD, S«5r-^'©U>y •/t?/7rl^'^© 

[0016] 

[0 0 17] mimmm t-r. ^stmomimMm 

&HlRlXH2S':J€rSiW-r-5. HU4. *«?9®^1 
©->xxZ.©«l)«**-r:/nyiPH-c*o. rasi't', 1 
M 2 iSEv-f d- D • y D-fe>>ij— »B 2 \zmm^-i > 

3 «:ft>UT«8R3nft:ifi#SB4 



(4) 

S 

[0 0 1 83 :^%^<D-7'itfu • :/a-feyy— ^©2 
MPU (V'ri;D • T'n-feu/D-— • 3.r:>;/ 5, 
ROM (U-H • :t>U- • 6. RAM 

>a'A • Td'-feX • ^ttU-) 7. a®-f >4'-7x- 
X • ■r/N*-1'X8StXDMAC (y-fU'h • ;)<^U-• 
CO 0 1 9] MPU5(i> imm.2±Vf'^mnt^^<r> 

MPU5*J*iBIB2^{^Sffl«|-rSit«)©ffi|ffll:7'Di>'7 
A*«M«UTV»4. RAM7tt. SiS*S#lItEpt^ 'J- 

;_..[0.0 2 0] DMAC 9tt. SAR (V-X (IEj§7n). - 
• 7HUX • Ui^X^'-) 11. DAR &X^^ if-— 
'y3> (Xk^Kf • THV'X • WS^X^'-) 12, RB 

LR Oi>if ' n^yr ' uyifX' \ 

3. DTCR ' h9>X7r— • V 

14. CTRL (DMA • a> hD-;i/ • 20 
5?X^-) 15. STAT (DMA • Xx— ^'X • Ui? 
7.9-) 16. Wv'X^-Mffll^Sl 7. teSllBl»W«l 

¥g:i 8. mMMmmm^wti 9. ii^ffi^m^s:2 

ORtfnx • 'f >^'-73:'f X 2 1 ftWUTt^S. 
[0 0 2 1] SARlltt, DMA^ja^r Hl^X&Jt 
^-r-Sl^i^X^'-tr*-©. DAR12tt, DMA<KSI3fe 
THVX«}S)t-r<5l'i?X3'-t?»«. RBLR13 
«. DARl 2lC.fcD}i5tbfcDMA(SMifeTHW'X* 
^featl/T. «RBLR 1 3CJ;0}iJ£L/&S^F«'©^ 

RBLRl 3©ft*3»)tCU>5''ns' 
y rWrno^mr H kX *fctt»77 H UX + 1 (DiSm 
«li)£-r-57HkX • W->?X3'-&^l»Tt>J:ti. 
[0 0 2 2] DTCR14«, DMA<EaiiI»*l»£t- 

««fc»-r5<si@iNf. DMAeisiiBi»tixT«^is:^i5i» 
«»3fe-r««^Ktt, roj *«js-r-5. cTRLi 5 

«. DMAte2l*-H€'|g5£-r5W>?X3'--C»S. S 
TATiett. DMAlBai«ffi*«*-r%t>©T*-5. 
[0 0 2 3] B)l±©DMAC9©#l'5>X^'— 1 175S 40 

1 6 tt, (^88A*x 2 2 ic-en-enttjssn. a*x • -i > 

3'-7x-fX2 1 «:frUT3*> • nx 1 OJZftiRSn 
•5. 

[0 0 2 4] Wi^Xi'-ffiliP^ai 7tt, ftUJ^X^'- 

1 iTiisi 6'\©Ti'-fex^s^«-r5'b©r*«. 

iSlilScm^Sl 8». DMA<Eill@ft&tfSc/$«fl|-r 
S«>©-C%«. KSIiSnftilffl^Sl 9». MPU5&3 
^> ■ A*X 1 0 ©^«©ia«t?&ff V». DMAte2lfflS& 

%ffi«-r-&<b©T«-&o wim9cmm^®.2 o\t. mesc 

©5*A-fX*»6©DMAil*©iH?«ff5'e>©T»-S. 5» 



i^M^r-S 1 9 7 9 9 

6 

rne.©#«s^i9:i 7 75S2 0Rr^#ui?x4'-i i 
Tbm 1 6 tt. mmmm^x 2 3 ^^n-Lrfflst-auii^sn 
-5. 

[0 0 2 5] ^l;:. :4E^J&«!|{C<t:«DMAC9©£ii[7 
i^-tX • t-H^fc^ttSDMAigSattffS, BI2©7 

[0 0 2 6] DMAC9©|ftf^lCifeSroTMPU5tt. 

AXl OS:rt-UTDARl 2lciJ>i'- As/7 
r©it]S7HP'Xii*. PBLRl SK'J^i'- As/7 
T©fi*«. DTCRl 4fcDMA«KaSliIjR (^Rl®;:*:!!! 
ftS«3£-rS^i^»r«0) CTRL15©D 

MAtesifFinf 5/ hsw^iz-r^.. cniciio. dma 

C 9 \zn-t^^=.'^^ 5l"Xffl31*J^7-r-5 (Xxs/ 
S2 0 1) . 

[0 0 2 7.]. z.<j>mz\^x.^=.-^^.^-iXfmifl^Tt.^ 
St. ffi#^B4A>&iai©3nfcx-3'&afi'f 
y^y 31.-7. • xA-f X8*ts®u 

T. ^-UT. ki?X3'-«^Si?*tttUpII8&«5llr;4« 
a^-r>3'7x-X • T^A-fXStt. DMAC9C 
^fUTDREQ (DMAU^XXh) ©^S*3»^:U 

K*ar'<€t5^-^'*tfflfE3nfccts®fflrs (x?^ 

s/:/S 2 0 2). ::©att*SttTDMAG 9tt. DA 
CK (DMA7i//U -;/-:?) jim-f> 
^7x-X -xA-fXaC^tbT. S«5*-^'?fea^> 

• AX 1 Q<o^—9 • AX • rnt 
ii«ft&#®tejifii(iftiisi#ai 9 A'x -.-f 

>i'7x-X2 lie*?). ittDARl 2CJ;0li:tU 

fcpt t u -rt© ^)>if-/^yy rm^<oi>mT H Px & 
3t > • AX 1 0 ©7 F I'X • AX • >tcajA-r'S 

tftfc, SSa^AJVXS^^S-a-. U>i^'Ay7y 
l'§ltx-5' ^©7'-^'<E2ICfl|;tTrta5 
©7H^X • *«»^'— ©fi[*l'Oii«)-5 (.Xy-v-fS 
2 0 3). 

[0 0 2 8] KJi©#«*l»DjgU 7*--^'©l5SI*«Jt 

frU. l*385©7HkX •*'J;>^-©ii[**. DAR 12 
IC»!^$nfc7 H l/'XffltCR B L R 1 3 lC»:3£Snfcfi 

a*lnJlcbfc7Hwx«c»L/fc«^»ct4. r^ffl©7H 

VX • *'>>3'-©M*. DARl 2fcl8^$nfc7H 

kxtt»c::^'J-fes/ hTac;tT7 (Xt^s/t's 2 o 4) . 

U ^i' • Ay 7 T««lCS«x-^' *K«UT»€r3ii^ 
[0 0 2 9] ±j^Ufci!lfPtt. MPU5tDMAC9a: 

=KcKAxit#«swr5x;'?'f x*tsvwc:/\- h 
•5 X 7 1 J: a AXJS»«©Wff*ff V»52St»fp-r S& 
». 59«©!6f^«)Dift>H:iJ:SSIffl;S:AX-lJ-fi';i'© 

[0 0 3 0] (i(2|||&«!D ^iC. 4:|e(!g©!e2iei&«fl| 

[0 0 3 1] a3B. 4:%^©^2^«!l(Clfl%7-r^ 
n • T^D-ts/U— «B««Afca«2^X5'A®«lri8*iK 



7 

IP^. 4:^%«S0!>DMAC9a». HIODMA 

C9roifi«£lr, PCR (M-Xm'^^m -nyvu 
-}\> ■ 2 4. aDji*«!l«^a2 S&lflg 

[0 0 3 2] PCR2 4}i. V-Y (2;t-fhg) • -t)- 

-fXSJ^f^. ±fi:/UHc:ttDMATi''feXi«»ja-F 
[0 0 3 3] ^fc. *^isw©/^:;^ --f >^'7x-x2 

1 att. S*e9fctt±5fibfc?gl^«<07tX • 'f 
7X-X2 1 **JfiW<OA'X • -f 

7x-X2 1att. 3t>-/'{;^l 0K;?*-r«7i'-feX 

tt/t-f h®vi-rn*»t. pcR2 4jcj:oiB€$nfcD 

[0 0 3 4] ^fcfc, **JSW®DMAC 9 a©R«Ti' 
•feX • t-F^»C*tt^DMAtejSll!lfp«ittMf S 
ISTi'-feX • ^- HKffctt. **tt«©DMAC 9 a 
tt, =::iy>r7^ XHmmzP CR2 4\ZMVXDUA 
7 i'-feXSRgiJri- HKr^M P UWffln - H SSSiitrffi 

asjiip-rs. *&. cnt^^c MPU5©v7h 

X-x-^'tUTMPUTi'-feXglSiJa-H (mtf, 
1 6iiSfc0$ 1 1) &S€riiA>T:fc<. 
[0 0 3 51 a±(0-f-5/^'9'fXffl3ao»T«» jS® 
'f ^'^'^x-X • x/^-fX8*tx-^S2«-r*i:, D 
REQ®^£^34tU DMAC9 aJC?*UTDMA<E 
S6ll*«^*5lfT-r«. «EDMAlE2lil*<i^*Sirr 
-5tDMAC9ali, U • A>> 7T®SKpl*U- 

K^tfcM P UTi'-feXiaSUn- H^ttDMAC yi'-k 
XiSffJa- H i:-aUTt»5*>S*»®Jt«W9MaSff 

[0 0 3 6] ::c!>M:«!^»li)a90!}il§ll. ±fit/W h«tM 
PU75'-fexagija-Ht-&L.fc«^irtt, 
U-fi:S*tST?a&St!pJ»rU DMAC9att, AX • 
-f >^7x-X2 1 a&iSfPU a^>-/tX10©5* 
• /'?XO±fi:m MrDMAC7i7-feXi»Bij3-K 

siUA^r*. i^RffcDACKe#s^r«Mcu mm^> 
iS' 7 x-x • T'/t'f X 8 ©a©x-^' sTffi/^-f h cm 



(5) ^*B8¥7-3 1 9 7 9 9 

8 

>j-&a®±ffiA-i' hKDMACTi'-fexaaia-H 

K*tDMACT^-feXiaSiJn-Ht-aL&«^fc«. 
t 'J -fiB©WliIS*a*-x-3'*<MP U 5 J; 

mpf^-r:i>^tmmv. sM'T v^'^x-x • 7*A-f xs 

Jl^tr S D A C K«^OS!fT*fift>r IC, S T A T 1 6 

10 ©DMA«pwf«t>if>;; hsw^at-rst^fc. tf»3a»*i 

«#a2 5tCj;0MPU5JC^*UTI RQ (U>i)'-n 

yyrmwmr))i,^m^) ®^s«iffi/&«. dmac 

9att*kihJK!8tas. 

[0 0 3 8] JEta, MPU5fc<fc»JS»^t*U-<tHO 

-^:Xt8»J3-h'^£»^&^fc*SI. CTRL15©DMA 
teSSHM If h «*3at-r« C tT, DMA C 9 a ©» 

let 0 <Dv>if-nyyT 'so»*a* 
[0 0 3 9] 9ii<oimm9mm<Di^M^. jimu 

(Mia:x9-i8ra!*ff5. 
[0 0 4 0] £;^±®^^?gT«. DMAC9a®DMA4g 
SS®WreSMPU5*«DMAC9 a KSHffi^Sffl-Til 
tKiOff^fc**. DMAC9 aeJ|-*««cjh*fc«»i« 

\zmwi^^v-iSL@^u^mhx. MPUTi^-fexisfcM 

3- H)(>*§frjli*nfc^iH&K»L'Ta««tCDMAlK 

[0 0 4 1] •7'f i^D . tT'O-fe y-y— ^®|*gCffl 

»®MPU*t#ttUTV>.6«-&Ctt. ±ji6L'itMPU7 

i'-fexasijjcjco mi®MPutj$ii. m 

2©MPUa$ 1 2 2:UT^<) , ±ie©IRQ@^«; 
5!fTt-SM P U >&mit^ C 1 1> Bli8-C*5, 
[0 0 4 2] *SIJS«»CfeJt.5-t©ffi®«lfie. Klf^&l^ 

[0043] (IS 3 mH&W) ^tC, :4c%liq®ie 3 l|jSS«H| 

[0 0 4 4] Bi4{i, *%gg®m2*Jfi|R|fC«<&V-1'i/ 
D • yD-fe:«;^-y— «g*fllAfcSmv'X7"A®«l)«£a^ 

«©H3 tl^— »4)-t«VJTB, H-«F^««UT* 
EI4ir*V»TH3taft:S;Stt. DUACmm^X 
S>^. m*>. :^|^jg0!l®DMAC9b». B3®DMA 
C9a®«|«fc, :t7-fey htt««)rrs&*©l/5?X 
^'-TJb-SOSR (;j-7-fes» h • VS^X^'-) 2 7*ft 

SO [0 0 4 5] BP*, ±j«L.ft:SI2^«nrtt, ^)>!f • 
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(6) 

9 

{C?* LTM P uaSJa- F<DWS!IS?^x i'fS il t IC 
PU5»C5(*L/TI RQ (ZKOm-^iZit. ^i^if • Av^ 

. .3.«SC®.v<.>J.7'JU- -f.>5'.7x-XI::feV>T. -X.-r-OF- . 
F/X-0N3-HtJ:5V7hC7xrfcJ:DSI©O»F 

[0 0 4 6] an%. ^©*3S:cDS^, «^sie4*tx- 

OFF3-H (fiP%, ^^se•^'»fn-HJ ) &S«U 

[0 0 4 7] ::n»r^#iiaf sfcje)ft»*^is«iT^bfc 

A(BilS«f»fLT. MPU5fc1H»«S«U ffi^^B 

4fcj^UT®®'f ^^'^x-X • 5*mX8*aLT 

[0 0 4 8] if^mmz^^^^mmim,^, ao 

[0 0 4 9] i^0>^<ommm> ±-mvit^^mm\z^ 
ir^Ttt. DMAc*»s«x-^'*«*ai-ra«^'>^'7 

X— X • xA-f XtbT, DREQ/DACK«tg## 
ft<» DREQ/DACK«tt*tftl-»T^<ritllffl©ae 
'fey1^-KB©;<t'J- • 7 FVXSW±lrEB;3^n& 

x/wxTftnwr, *-f, DMAc*ta«'f >^'7x- « 
X • x©7H!vxsai*u K7*/MX)0tai*b 

«UT«frv j*:©i)-i'i';PT'J>i^-n-y7ri*j©SK 
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UX • t-H*fflfciTDMA<Eg4ff5ilt*t^lB-Cft 
5. 

[0 0 50] 

^n-fes/lJ— «filci:n«, AX • vx^'-fcbTttfi 
©jjt t U -SMrt©«««KttLT7'i'-feX?riB;&:DM 
AC (^-f l'^' h • ;?^t'J- • Ti'-feX • n>ha- 
9) «ffljeu ffi«'f>^'-7x-X-xA'fX*^6;>t 
t U -1*9© U • nv 7 r-ffl*S's©x-^'<E36*M 
PU©itS5W)S::fraftL'le:DMA (^'^f h • pttU 
-•Ti'-feX) «EJ|-Cff^©T. -t®te2l*t«e3l5y7h 
X 7 ? ± 0 KM&ff -5 «^{tifc LTSSa ICff ^5 
tftK. SM5'-^'©U>i^-ny7rl^'N>0«#ii* 

-C J^S^J-r^Afeyx^/. Hdtg/ME t;a-5. - . .: - — -■ 

[0 0 5 1] u >if ' n^:/yrwmmz'^t>^-r: 
74'-feX«gij3-K«««S9!»tfc-i:KJ:0, |t»MP 
U®:^hfi7a:L'KDMAa#»CJ:D, 'J>i^-A>>7r® 

T, MPuca»i-r*tBii*^L, mism.^-i>9y 

[HI] *38iB©»lSll8ff»C»«v-l"i?D-:/D-fe5» 
■y— ^B«tl A&a«->XxAo«lj***f :/n y B 

[03] *5!w®m2*is«ac««V'ri/n • :/D-fe2/ 

iJ— «fi««;!t«:a©'>X5' A®«!«S^f y i;' H 

[H4] *%M®m3^|Jig«I(C«5-7-r5'D . :/0-fe-/ 
1J— gB&«Afca#->X7^A®«dS&*f :/D y 0 

[^sf^®SJW] 

2 v-f i/D • >^n-fe5>-y— ^B 

5 MPu (7i'-fex^T«w*a, 3aa«m# 

av a»¥a« ##ja=*-#a) 

9 DMAC (^''-f h • • 74'-feX • u 

9a DMAC (3''fl/^h-pttU-'7i'-feX'3 
9b DMAC (^^'f Vi' h • p^t'J- • 7i'-feX • 3 



—880— 



(7) 
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mi] 



[02] 



MPU 



BOM fczj 



RAM 



DREfl 



100 



-■113 



lis 



121- 
11S 



CTFB- 



STAT 



■ ta 

~r~ 



(SIHDAI^RBIiU3TCR.GTRUSTAT) 





[H3] 



1 



MPU 



OMAC 



lOQa 



ROM ^ 



DREQ 



1^? 



0 101 



121-^ 
j^liea 



u_x 



DAR 



104 



'^umj ) 



—881— 



(8) 



7--319799 



[BI4] 



DMAC 



JpOb 




—882- 



